Distribution of Pseudomonas fragi by Morrison, Henry Bartlett, Jr.
Retrospective Theses and Dissertations Iowa State University Capstones, Theses andDissertations
1940
Distribution of Pseudomonas fragi
Henry Bartlett Morrison Jr.
Iowa State College
Follow this and additional works at: https://lib.dr.iastate.edu/rtd
Part of the Agriculture Commons, Food Microbiology Commons, and the Microbiology
Commons
This Dissertation is brought to you for free and open access by the Iowa State University Capstones, Theses and Dissertations at Iowa State University
Digital Repository. It has been accepted for inclusion in Retrospective Theses and Dissertations by an authorized administrator of Iowa State University
Digital Repository. For more information, please contact digirep@iastate.edu.
Recommended Citation
Morrison, Henry Bartlett Jr., "Distribution of Pseudomonas fragi " (1940). Retrospective Theses and Dissertations. 13734.
https://lib.dr.iastate.edu/rtd/13734
N O T E  T O  U S E R S  
This reproduction is the best copy available. 
UMI 

Bxs!mis8fic» m £etii 
8eaf7 B. Mdrriswsi, St, 
Jk 1l»»l« SmAttt* fmaoikiejr 
for liM BiM^NW of 
seef^  ear mzijmffm 
1U$9st Baet»ri«l«ar 
^ ^ «c^ 
]li|«r SifarfeMmt 
Sei^l SiMa& of 
Xava Sta  ^
Signature was redacted for privacy.
Signature was redacted for privacy.
Signature was redacted for privacy.
UMI Number: DP12868 
INFORMATION TO USERS 
The quality of this reproduction is dependent upon the quality of the copy 
submitted. Broken or indistinct print, colored or poor quality illustrations and 
photographs, print bleed-through, substandard margins, and improper 
alignment can adversely affect reproduction. 
In the unlikely event that the author did not send a complete manuscript 
and there are missing pages, these will be noted. Also, if unauthorized 
copyright material had to be removed, a note will indicate the deletion. 
UMI 
UMI Microform DP12868 
Copyright 2005 by ProQuest Information and Learning Company. 
All rights reserved. This microform edition is protected against 
unauthorized copying under Title 17, United States Code. 
ProQuest Information and Learning Company 
300 North Zeeb Road 
P.O. Box 1346 
Ann Arbor, Ml 48106-1346 
I ti to US it\ mwsnptvi mvo m 
I 
N 











i l l l l  
Jill 
i l l l l  
•vS 
i S i n t  
t t t  
iSiSiiS 
s 1 
i l l - ,  
I  1  !  ^ *  
t  s  I i  I  I  
'"An I  2  I  I  I  I  I  I % I ? I t t 
4* w4 
I i I ^ f  I  I  »  «  % ^  3  I  a  ,  I  
t ' i l l l l  
I !! I I 
I 1 
1  1  
I  I 
% 
t i l H l !  
f  it i I 1 ' - ^  
i  I  i  H  I  I J S I ^ ff 
I I I n 
i  !  :  I  
1 1  
1 ji 
1 1  
I I I  
' i l l l l  
1 3 : ^  I 3 
i  t  
I I I 
I I I I I I i I 
^ i f  .  -  S  
I 
! i  i  1 1  ! 
wwm femi4 se«*elr t&B wtgaim* Oft«& ^  «i»A«ni of 2ieb8sbhB6B 
fiaei pit sma WRW vwi|r Gettago 9bMMNi asd 'bvOle esmSma  ^Btlk 
dttfaet^ s iR^^Btiag afttS.«a EHBSfittHML HSiL ftnyatd to 
azipsttin Sa MiTezol easatf flw ItalAtiwa of EsSHtoHfflttl 
aisd Mportaft frw meDx aimrea* a« haa»g&B^Wf iwuaMag* 
freai a tsSm on iiw Icnm Stat* @ollego oaagp«» and feM Hu t^ laad %mb 
%ei^ d ta tlm f^  s«v»xai waoln  ^
ttlSi^  
Ck>33jM*%Se8i oit Skssples 
ft* Mtik ffflflfi ipcrtt %t3am. %gr bhmb* of 8t«xiX« allJc iM<i^  
dirttStSir froa «»»• &f allk l9«lae d9liirar«4 to idlk pla^» ^  
mm lA ctertlttt %»sl 
Bajfet»g axmlMut mm oMaiaad Iqr «mlLX pttm* of 
fmi m ftlsl dr 3Lo%  ^lm%t«r vltli a «%«rl3yi «lx« luo  ^of ibuiII kail^ . 
Sftixy iSnS. iaela&i& water mi waSMt frm mxt&am 
piB9M Qi pittst afatpimftt* l&ter wa^Xm mm @»ll«eted I& «t«r^«, 
li^ i^  ||L»ft« t^l««. Saii^ l«« froB •{[uliNa t^ mm e%tfti^ M  ^Ir «n  ^
%iBfs porti«B» «dr 1  ^•BuH'aft*  ^•^FB«Bt wt^  •t«rtX« oottoa 
8«s%a. 
Inseludsd water  ^ aoiX, "bfOMmg;, tm6§ mSL loi^  mn& 
smte fir  ^vm  ^ i^iigs as milk utenslla, Mik atoeia, term teuil^  
lad#»a» ftaaekl^ ia aM flasks ef Qomfi.  ^tamer mm eellaetet in 
•t«rtXa» mmw ^Lam* jart. Molstanad atartla eotton mtate mm 
la ealli^ tftas oatai^ Ud frm tiaa a(ialpM«it aM oewa. 
Xaoiati«H& 9f C t^araa 
a. jyi px^ooaas iraa raptXarljr iui«i teMsaa if tha bi|^  
IwBtafts  ^ eaatant «f aai^  of t£* wea l^m, Am rngstttii^  % 1«mbs 
aad IsBnMtt- (it). adXk aad ax'aaB MOHsXat iwira at ta X#e. far a 
af 7 to %Q &t3ni InkToxv pXatlx«. Am  ^^ ^oae^m$ ftm Msiplaa <df 
«a4MKr» aatl» li«gr, teMlac aad Ilka natariaXa tmx« addad ta ^sUmt af 
iit»Bia Bilk abifili, i& taz«, mm aab t^ad ta tte marSjukmrn  ^ pnmmm. 
Xa the 968# 9t the mitire ««&% «as pl&e*& la a tub* of Htmii 
ailk Sqt marteiSmmti 
'b, fim «Q7l<^d ftMsgaies voro plated ea aiXe blue weOfato aedtoa 
with fat added after the method of Baaaer aoA l^lt»i (8) aad 
of and Waamr (I3) ^  Slther heef infaslon or 1w«f extxaet agar «as 
«se&. lotterfat me «a l^9y@d. regalerl^  for the ami^ Bioaa. Hates were 
Ia0si}».t8d at ro» t^ erat'ore for 5 to 3 
e. Ool^ lee of lipolytie or l^sms «hl<& were soi^ gtiTe of 
?e. fragl were pieieed iUito ti^ es ef litime Mlk. Charaoterietio col^ ee 
do not take wasSx ^e froa the n«diiaffi aad i^ ear alaost vbite 
examiaed froa ^  bettM of the plate irlth a hand li^ . fhe Ittms al2k 
o t^ares were laoabated at re  ^t^ eratore. Uisaallsr after 2 or 5 daye, 
(mltaree of Ss.« fragi dereli^ ed a Say a^pplo Oder, (^ te e^^a^aly th  ^
devolved a pink or aeid ring at the s^urfaoe ef the alUc aext to the wall 
of the talKs.  ^extended laa t^lon this aeld area deepi^ ^d soaeiA».t. 
Oaltoree esiM i^tias sMracteristios of |;s. frajti vere preserve for aore 
detailed ideatlfioatloa etu^dies. 
ldoatifl€» t^iw of Cksltiir«« 
€ t^area wore flaallr identified oa the te.»l.c of sh ,^ «izo, gxiOB 
stala, i^ tilitr, la«  ^of spores, lipolysie, i^ latia llfoofa t^im, proda»> 
ttoa of & Ua  ^ apple odor la milk and pz^ustioa of i^ id frm araPbiaose, 
dextrose, galaotoM« gljfoerol, laotoso and loraloMl!. 
-7-
«oaslie«atiQss of i«»lalEi(n pamMkNt* 
Wsti:  ^ iMlAtiffit pr9C»day» u«»& £ft Aa%9«%|ag |;j|t« tBBgk i* sratiir 
Uwl9' mit i»|giss frost tl» nfsolis, x^Miwaui^ ly «ffeQitt»« 
maii^ Mto4il7 wnt t»8%«aEMKHi t% fsdXs t« 4<9^«st «»9N&iaii« 
a*»e«tSl^ i aMn»MI« df iMit«Pla3. «eHdU»NI ttr* «n:i^ X* Js& MiaiipiM 
iiStisb masT tm £s.f txtjA  ^ tbs wefgemlm wt^ - %• 
f^flpSJtos 9f lNii%«r aai ^ms* prea«ai« liblffieo t^iM %«ot»»R»  ^13»i 
fm^eSsSM vmevm iXwirilnJMLm nf sstmsBiXmt f^ «a $toiae%«* 
fikiil SSI& slailar aataarii^ * pvaaimt Atfflc«lli«a Iworata# «? ^  lasit 
aemiM  ^of el^ bir wrupadLnui fa?»8««l. ttu  ^ «t3uBr 
t^ aa Is wan eaa^Ht ef i^ ravtag &% iNat-
pvfSdNuifes umMI ift ^  asftri^ ^Eaimi p»»«wia far 1  ^ fyauti. 
adlle iSfi«iaJLa%  ^vilii dtltar natariidl ftt $ '^ 4NI 10^0. f»r | ^ i# iefs, 
l>Xa.%laii tn^aiilr  ^9aA» lait 4lilutjUffi» of X-i»Ci@0»C  ^ Wi^ ^uof tft 
l9 0%tala plsitm «atlAl»Xb tw plolelag; eol<«iM. Warn tlx* 
a# ^  te%»i ajFtslfial fla^a r^r»a«ataft Tof Ss,. fyaai i» la!^ ?fasi. 
On «l^ x> liaaA* %l£» dtalli^ t* p^sasaat itmnn V 
It ft Mudsid add itt determiAij^  Ita pfvaanaai. %tt^  is adLIk adSl 
«et asBrs* ?h« preaanea of xdle 1>la* «alfat« la aadiiai i* ailao 
ftd«aa%a|^ TOa Ibmamam it tmAm to isMl^ li fff&w  ^ «£ tmm 9Wmv 
««eBisdaa»iiMla a^pamttlr tt ds»a »d« grast^ lir litldMf £1, flatiU  ^
«i»&i^ ia3Hbii£ raaolta rap«x««& in ^a It iHMUL 1h» nMH^pisaft 
failtET* %d ii^ lAta the oi'i^ n i^ ron a asogipltt d»a« aat p?«eliiia iba 
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3. tjsifA Is iaivjr plmt HfdLpawat 
S^stipaMi% •iEwittnit#! 
Wi> df ia$.vy p3A]ti« It. 
l^ rm irtiidb fiiMMw «f £§,* 
miw l». Wm mmk 
OKBfltil 5? 60 S 3*3 
]^r£si%isig t^ ¥3,M 2 3 3 100.0 
teit 1 I 100.0 
Wvli^  prtailsif 1 3 0 0*6 
Wims^m I 2 © 0.0 
Vti%« 2 12 0 0,0 
JFfflsps I £ @ 0.® 
A i^alpMAi a SI 0 0.0 
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le«E j^)ar mtsir 53 15.2 
ffti^  «a4^x» 5 5 1. m.Q 
«dalct8f pBZ«bM»% 1. I 0>@ 
IBaeism fm •oidcl^  pspK^OMat 1. f I 5s.e 
3T k% I?.l 
9i «aMi tvm 9m entrnttf, 
— i 6 •" 
-  f l  
1 1  1 1  
a f l  
its 
O M M  W M  taeiJt f*%M OMOO 













•  H  
sidl 
© »-i 
•4 *4 r4 
r4 IQ r4 *4 P4-
*4 »»< r4 r4 
Or4 «~l r4 M©if4 <M r4 r4 O © *4 r4 •'X  ^
r 4  r 4  r 4 * 4  r 4  K ^ C d  v 4  « < 4  r 4  ® i  M  r 4  
CM 
i - i  » M 
i-IOi^ r4 
W <U iH »-4 #4 
•4 M O <r4 
»4 r4 *>4 1  ^
aid] 
t J 
OOr4 (>4 «-4 r4 O Hf 0«4 0 O «4 »4 «8 




I  1 §• 
rf 
i |  
« 
s !  
iM 
11^ 
f © *54 i:s 
pi ^  
s 
m 
I s  
• p 
Ss l l i  
*4 
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aad m the tomue tesm  ^ ti wm fmmi, in 
%lm nia^rnm aa& eeil mxta.m mater fxmi the ])anQrttM« sM m iSa* 
faxmi it ms leeXated trm mter trm a 9 took vatert^ 4irl 
f^ Nw ibe Mr fiwalMi from Odate of e<3«»i a «taa<MiN& and a 
floor htt)a^ei 
1  ^!lata1  ^•is&t to ea  ^of the tarma 3nMra2.ted ta the iee1«tioa ef 
gi« f»a«i- fym f &t 13 Mffiples obtaiiMd at the fans ef Preda«MKr 6 a»A 
tsmt € ef ]^ S msa l^»e ohtatoed at the fara of Fmdaser S* 
wMi&i ftal^ taA Ike oripuslsst os hoth farms at the secs^od irielt «igr» 
heddiiig mi maSsm trm the hsm floor, a staa^ea luatd 4ta«tart 
 ^^  £&m of Fredaeef eeassilea  ^v&ter fresi a steflic mtetts  ^
hasitsrard dirt, ha t^ t^  of a eo«r asd a adlk etoei aIiH> 3ri«34M  ^
fe> «Mle m. the fam- ef Froda^rur i, i% 
mre .|pgiM and a «flW8i^  
gy* fi t t M B  i s o l j k t e d  t r m  ^  p t r  o e n t )  ^  ^  
taiised m the Ail the si« e«alHi freat fleece attd lell^  ^
jlelded it, a« did all tbe tmx saaplee ef heddtag* aad it was alee 
leeXated trm pur eaat ef the easplee frea slseelle^aeefts %a»a e^p-
swat, 57<^3. pe# 0*  ^ef eeaples of dirt,  ^p»r «e&% of the ssi^ l^ e of 
feed, .^9 pHf^  OMrti ef the eaa l^es of «ater» kl,f per eeat of the 8«a l^ee 
trm the s t^iaale theraeelvee and SS.2 i^ r &«at of the ses l^et trem a l^klag 
ttt«K8llS. 
fire Tlsit* m»r» nade to farms tr&n nboee allk 8« l^iea foagt 
had set Ittem. isolated, lecolts of the exasiaatloa of eaaitles ohtaiaed 
m t&ese rislta le ia fahld 6, fire rielte «er« nade to the farae 
tztd^^eer 1.  ^the first risit 2k a«aeo?lee i»ere ohtalaed, IS ef 
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I. ftejA ifi MMipleft f)r@B sis iMm faat. Ssanefgr odf  ^
asd ST  ^
8d. &kB l^L<Mi 3ri«3,4- jfe. jIUdLA-
Si^ :i«« laeSi^ . ftsagl S«Mi>l«i  ^!£.• 
•xaa^UsuiA He. F«r «i3i% «EMdiwiS 1». ftr «Mit 
3 © 0.0 
U 8 |2.T 
%&!!& flemf- 1 I lee.a if U 5r.f 
m&liag 1 0 0.0 
MriX miMtexm 3 S 66.? Mrt tm» 
X8 € 90.0 
%k imm floss* 2 2 106.0 8 5T.1 
lair 0 5 .^5 
H7.1 grais 8 3 3T.5 IT 8 
I 0 0.0 
B«adiae 9 B S8.9 9 8 88.9 jtelwtls 
«eft% 1 3 33.3 
•iUi g 2 33.3 i5 5 33.3 
• •I..4.IIJ. III •• .... , . Q 0.0 
I&tXs ij S 50.0 
2 0 0.0 iH 2 lk,j 
1 0 0.0 





s i^k 5 t- JW 39 16 55.2 
5 3 (So.o 
l^ e«rs 16 6 60.0 
9 6 66.7 t$ 12 63.2 
ikamm 1 I 100.0 1 1 100.0 
SwMasr 13? 72  ^ 51'^  
^ a -
Is. totiy ^TQ&xm%m>. fhvc* 8«%8 ef fm0i9» ttm 
ailk to ft l^ eaetsstOB* l^ iiaalKsrt silk pla  ^«I»NI 
«ilffi&»iH9. tm tii» -gsemum  ^ ef |;s.» Oa» «•% mt to ^mm 
sitd otl»r %«» wwlf ia  ^«8api»» iempt9ium%<i^   
9f  ^SGHem* la om8iti«s* IHx famu ssqppitM aan 
s l^e 6£u^» sJUis faxani ^  «ai^ l«8 aai «l«v«ai fftnui Maspl«8 
«ai^ . M all , §7 sanQitlM i^ r9 «aB«B£l3Mi&. 
8<m»t««ti sanplfis ^»iais«d ia #anw rieldnft th* srssdiliii, 
m in S. It ««ie h9««y«r« i& l£ «f tH«  ^8aat|i3.«8 dlk» 
taiast la SaNNii^ .^ laolttilsg mmtsr esA vtot«T 8«Bpl8«»  ^fgagl «&« 
isolated £&<m iS «r g6*i p«r oflsit of tha 57 8«n|?X«i WEgmtiia^* 
Of h%m 1| tazss n|»z>8s<»at«d the saa l^«i8, only 12 wmm 
f>^re«^t*d ^  th* la 3N««alNKr. ika|>lfts trm ttlso 9t 
l^ m IS d^iri«« 3ri«l!i8d fmyi. 8a«(pl88 Ihsm fla?8» dlA 
mit. orga&ita was isolated v^me^atr^ B&UC ffieisi|»Il«8 
fwm 15 of faJTBs. 
m«fcri1>gt^  ^  t^pg pTOAa&tm. a fm 8«s|pl«8 
S0tm%im d%iX7 pR»a»e%s ir*re amllalile far exaad t^i^  at Iteoiingtfitt. 
Be  ^tf tem ^sasplefi  ^s)^  ailic, vliioh d«V8l«^e& a Har «^1« edsr Im 
tiis lS '^«^8it7 v£ I t^acOgr Si&iysr rsfzlesrfttor  ^7i«ld9d 
St «K8 m% itti3jbt«d fnm 8«v«iai ttSBaples at foU^^LsiK 
k««plaig q i^tjr ftt ft Lexlagtfitt srMuwNqrt »«» ^  t]tes« caaq^X** 
iwni $» Itmixg laseid «r bSEf^ jic *- a l^ft «deif. 
M8tgll«.ti!^ «a jg, dfttry islasydt A melb tr&m a t^iGast tA & 
hmSisgtm ialvr pl^ t did not yle^d SStidk*  ^««&%• oMaised in 
o S2 •» 
S , to Btlk to a Ztoad f^lw, Ke«^»eai|r  ^
ittl3  ^platti. 










Saw sf V», Smu^IM 
X&-2i^ 39 S«a[^ M 
«« . 3 
* 1 i 
** «• •f 3 X 
« 1 0 
•» mm- s 0 
•» 3 0 
. • 2 0 
•• 2 0 
* 2 I 
«. 1 0 
+ - 3 I 
•• • 
«» 3 X 
' • - • 3 0 
•f • -•• 2 2 
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7l«aaias fgBJti *, 
toiples yi*I<ttag fgaai d—igaatot 4>, 
«««># «3l«(i 'ftMRinid at fiy»> pxoAeuaMam. 

- 2^ -
9 * £8.. til la MMplM ftm istm. Sntlmskgr ftixm 
tmam. 
1». K»4 SMI ptm yun^^mat 
0t &BiiiiipXeB jrtdiillas g». I r^ae  ^
eeBudrn  ^ £&» Si. P4a> 94ttt 
fat«r fwm 
taidc § 0 
S 0 
fV lHi®F A 
X 
w 
0 13 © &,© 
issk 1 0 
luum fl&ov 3L 0 
tixam frm 1 0 fmm 
10 © 12 @ O.G 
iNI2« fl'&er 2 © 
iMft 
J2 I if 2 10.2 
T 1 
M&-ae. dfslpMiii 
•teasStosss s © 1 0 0.0 
<ii^ i8^  ^ @si^  0 
HjMar 1 0 g 0 0.0 
1 0 
ftfUMaTy iif 2 
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ftsfiplM ftitlMm SanfpUa 
exKiritoeS. ££|y||^ ttaGBMiiMA 
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ttUUc 3 ® 
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5^ 3r 3r.^ 
mmmiPt pmsmEm of ms la M %hm 
ttSx seanpSjW' of ^oSdlJiiS olrlsdfioft d«tri£e oaaplos of %9^Al39i^ mm 
s»t #srl3ilS ^  waame  ^ smmn  ^ ms^Xm mafit mi 
J 
«MaLtmi im miomr trm utmmilo tow l^BoSXims ndLlIc* iHife of oan^^lm 
obtfttsod trm i» Smamlmt wm» jrisiAiMl or-emSmf 1% vam 
fmm fmet of i3» a«ai}«s ol»ts^4 fwm aiaoollaaoertts 4s t^t 
m itiilk s%oo^»« ms. 'imm IsaxidXoo, 
«%0., iM lNN!^ib«r, Isiirm% trm s£^ of Ihxwt «3^laiBa^ wa^ ofEd^^ami 
la isseSBMi?. firo o%%&i»»d fy^ floor* as^ i«4^s I& ttsenor M& 
m% rteM i^sL v}3iio it me foo&t In temm of alao%o«a 9^£& tt89|»3ji« 
ta lN)9«Bi3»or. 
Eagploft wmif o^feals^ fros oa3j mm of tl* fKrst i& %o^ mmmse aM 
immg tmse^^m e&nples ollaiziod fvm t^ii f^lm in Jant, <»i^ on» 
(iP&ls^ Sf^oMo^ £S., fgftdk ulillo it 1^8 foQtti. ia iKff<sn»t of olt^wnst «Ba!|pl«» 
oMatanl Sisein^wr, fbo idja t^er osa l^os fros n i^ofe ifc tsis i«e»Xat«d insm 
<g ist3i#i«i), (a  ^ lM»Mi3Qc and sm  ^trm l^ooir miA 
ftm a 0*0^ iodne. i^r«si3aatel;r eswe mteria2.B &n4 o<pipffi^t «if« 
iKoipifA sn «etsli fiBlt, 
Saaploo WOJTO o%%al^od ia UttemsibsT at famo of two pro&»30?» 
la fhaMo St. Six of s^^Xos frots t}i« fara of 
yieXdod In,, fga^l^ fi^so iaeXMed e^loa of ibajnajrapd dirt, hajr, tmtmf 
fwoA stof^ %&bSr^ eauSt. wmlm frm & dast^ Xodd^, l3ar& fXoor sM. mUk stools. 
saas^Xos In i^i^ it VB.S aot fosa^ inoltidod food* siXago mi. nmte 
fms a. slas^^ asd m sox^or liaMXo. 'B» otsglo ika^lo of adXle ol^taiaed 
m ^bXi'te^ to ^ »iXk pXsat jrieXdod %%• cee^im. 
-  27-
obtained at tbo fam of Psfodoicor 
;7iold^ ftagj. 13»so throe saagplee ineludod dirt frctt tiM Isaxf^rax^ 
«Bd fmi tlie Ijttxa floor &ad irater frm a eiotom, ^i^loo it 
mm aot foand i&elvaod sraia, dirt fr^ a aasfar, bajr ifftwrnS), «at^ 
frm a molims taak and sirabo fr^  Btaadm^a, ooirniim, dootjr vindw 
lodio, siHc stool, BiUe pall, otraic^r, miilc eaa and drjr «ao^ tsa^. A 
silk «aiBtl« f3e^ this fara obtained ^ dolifory at th® siUe plast 1% 
iNttO did aot ridld tlw orsBAicB, vMlo it vas iMlatod frm a iraeoad 
ABdi^lo oiMkdbaod at tho milk plant in OoowBlMtr. 
A wmmxf of tho recolto of exsstisatioa of all saai^loo e%taiaod m 
lenti^e^ fanss to girwi in la^lo U. ££,. fraai mis fooad i& 39 
per OMct of tko lH8 aaqplo* osaasiaod. Ikiddiag, dirt» i»tor, floors and 
loi^«» aiaoi^Uyi»HM»»i tera oi^oipaeat aM food noro fooatd to h8X%«ir ^o 
orgBdsin ta. ^o ordmr sivea. Gao INftlf to oao third of the sanplos im 
the ftrat fow groe^ jriold^ £s. frajsl. tet it was Mt fo«si9d ia aagr 
sanplo fsros silk laiadliag atwutils. 
ffasso rosalts aro vorjr sSa^Uar to ^oo alreadr rt^portod for tmm 
al^oG^^ tho pore«&tasoB of Iflataolgr saaplos yloldias £i,< fra4dL are s«bm-
i^t lower. A ^uftial oxplaaatlon for tUs 8»3r 'be ¥oo«^o appnadaate^ 
mm third &£ %h» Eeataedgr saaplos were ohtaiaed ia the sawsor e«a«»a 
£i> K»e foaad walr irerjr iafreq^bBatly shilo all the loiea fa» ko i^os 
were o^taiaed dorian the winter eiad sprias. 
— 2S -• 
^ 10 I«ttt»elqr taxtm SsaMam telli 
mmmr moA. iriat#?; Smmoff sf fuMw $ aM. 10* 
Se, SaB^}.(»« fkosplds jt»3.ftiii(| 
l^fpi M 'mmX» SaiBp3L«« TidXdi^ Siapi®« p^M 
93ssmimi. lit? •XKBlasd So. P«r oe&t 
Water 
•toelE «ai6rlii£ tfiidcs IX 5 
drlj^dU}^ <»Q»s 3 1 
er««k 1 1 
elsitem 1 I 
tep 1 0 25 9 36.0 
Gdoltag 3 0 
I 0 
^xm floor 2 0 
rinse fres utemstl* 2 1 
iwn frffl® 
teii^rd If 9 
tem flmr u X 36 XX H2.3 
Hifejiger 2 X 
l^iiter I 0 
gPalB m 2 
IB 3 37 5 13.5 Bllag® I 0 
6 3 6 3 ^.0 
mifclnf 
ttlllc p&il* 3 0 
1 0 
eofflsr 2 0 9 0 0.0 
eaa I 0 
lwfctl«r I 0 
I 0 
Mlsd. 
steaeMoii 1© X 
I^Ut 8<N«X S 2 
eoT^Tt lai^ iMi ami. k 1 H IS.J 
hasdles 
s»&ger 2 0 
I 0 
mib %ssk. CSxy) i 0 
&«aj^ 1 0 
WLmw T 21 T 33.3 
biife 11 3 
^% }^sa 2 0 
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I  1  P N I S  c  I I  u & 
praetiQally ehalk vliil« (»IdfilM of vmf other 
h&S. t&l»e w djre to maiEO %hm »|i|>»ar 
nm» m^ttmrnf the ooloMee of 1^. fragi ooiiJld Tue dletittgciiiribei. 
^camteljr. 
*&8 picked into li^ROs siUk aad InoaaiMtted 2 to 3 
at Toiai %««pe3fattxre« a Hear j^ple odor h«eaB» w>ti«wa¥lo. If a dr^ 
of fttlsgrl aloobot «a« added to the tohed mtXk before iaooolatiafi ^e 
asrei^ ms prodo^ after oaXsr 1 to g XTeoally, after 3 to^ diS^a* 
a pixi: <aeid) rii^ appeared at the mxfsm of ^ MUe aeact to 
the irall &i tlsi tis^. In oulturee, this was foXIoved ia a fm de^ 
^sttgsOatliffis ^ the aiik vLth sons redootioA of litstEui. S^«rer, 
la oasea^ the silk did »>t oo^olate, evea after la^rai^tl^ 2 to 3 
ireeloB. 
After relating for porlfl^tium oa heef iaf^ioa or heef extraot 
apir eoataialsg alls hloe eolfate aad fht emaleioa, t^ioa^ ooloaiee 
were trsasferred to a®sr slopes for u«Hi ia iaoeolatiag rariaoM amdiM, 
Hotilit?' ma detes^laed fmovlag to a alerosee^ slide a loopfisl 
of a 1 ie^ old ealtore froa a tt^ of aeutrai soi^ aedim aad exaatalag 
t&« ©rgBai«B8 mdar tho hl^^ dz^ lens of the sierosaspe. ill of the 
idontified as £&. fmjgi were sotlle. ^»»ars for &?am staiaSJic 
«ere also »@de froa 1 da^ old ealtm^s ia a liqtdd aedims. ill of tl» 
ealtijjres of this orcsai^ were Sraa se^ti'M. fhe^r vere aU rod i^haped, 
althoo^ ueiptalljr i&ort and seditm length rods were f&mS. ia each oaltore. 
Most of the org^lflais were siagle or ia pairs, althoa^ ia soim (mlturea 
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frO meat agftr stii^LLatttd aroma pro&ietlds ^ BaQiertoa ««MrO" 
ai^mfeicay. edfdiei&Xlsr in the pressruse of a little ct^l alec^i. 
s»te^ so stlastlatioa fros ths addition of pareprl or aajrl alcolMls. la Ids 
l^oclne va« i^llt out of protsla and further dfikoospoM^ to foum 
lee-«al&ri$ &eid and isooaaQrl alcohol, n^loh ^itod to fom ie^^mlorlo* 
iso-aai^ ester. Me tlurc^t tb9 presence of etl^ alcohol istaafti-
fled tba arnKsa, as It had lie an found to do l3si artificial estex's". 
Witli »@8t of tl»e &Tam pirodoelag or^jalsss deserl^ed la tha literature* 
tl» pl^ssat Sirm& disappeared soad ms replaoed W as»ao«laoal or ^«»»igr 
odor, ^tliemeiEi attri^tJtsd the forsi^r to dteoaittisatl^ ia the letbeiae 
hz^i®kd0«m sad the latter to tha presenoe of Ise-mlerid aeid «hi^ had 
ha<^ risiported to he ooe of the caases of tha odor of old eibieese^ 
Sm the studlM m |^. fraal several sOiiiA mns ia^estisated fren t^ 
staa^olat of their effeot m production of the lEe^ a|i!ple odor, l^t^eot 
to.3 per mmt lN«f extract - 0.5 pas' omt peptonm}^ V9diiM@ksr*» 
meSimt, 0.5 per emt beef extract solutioa and 1 per cent Mlutio:ae of 
peptoM, gelatin, dextrose aad Isotose were igift«alKt»d aad «3Q»ilii»d for 
-i •' 
fpnmi^ mA aroaa after 5 Ctood «pro«th ocsmfti^ ia the 
autriesBt lM»ef esi^ifaet and pepto&e solutimas and there «as eli^t 
gs^irth is gi^t&R. M> strosg lisy ££^le aroaut was prod^eed ia p^toRS 
sol&^io», a fsir aroaa iA aatrimit hroth sad gel&tia c^d a sli^ samm 
im heef extract, ib groirth o? az^om prodaatieii oceiij^d ia 9s«Maidc7*8 
Kediim, dCBEtrose «r laetose solutions, fhim 1 a4. of the peptone 
selmti«s im.e added te ^ ai. of the lactose solmtiwi aoBsideraM.e ar^ea 
«as proved. 
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'wnkilUr, - - wwt aTJundant grovlh and Atom prQ^%im wsmetfA. la tli* 
e«ri«s vitk add»d leask la tb» ssrlM «rlth tlie T^tip^mm 
a«xl»» of plattts me prepared %o «ffe«l ^ 
preia^isa »f vftiers of seretml fatty (M»id«* ??» asters used wmf 
trl-praplojiljd, trt-ii-'»alepla, trl-lso-miaria, tn»®a|?rota, 
tri-^eii^rjrlis end trt-oaprla. 6r« tajath par caat «|qttae^i8 
salati'ims or aoipem lose wdre Ticed. Qm par e«Rt ati^l aleoiitol •mn aiiaad 
ta »&£^ solutisa or mspaaeioa in the hope that the esters conteialag tha 
longer <feaia aside iPWild dissolve Itettari ho»8Tar, all asswpt tha trl-
pn^lenitt sad trl-hutyria alzlures rsmiaad «loui^ to laillcT-. ^ ml. ©f 
a aolutiofi or s^ti^^sloa »&s added to diffaraat plataa before adding ke«f 
tsfoftloa as&r, A Sxap of & suspeasion of fragl *a.B th«B spread m 
the sarfaoa of tfee solidified ©tsar. After 2 days a fair smm% of aro«a 
had ^eea fibduead ©a e®ch of the plates cofitainiag the &n%em, the 
greatest asount tjeiag prod\ieed on tri-h^tylln. fSie <^eclc plaBta without 
a^t sster had a faint aroaa. fhe most typteal aroaa was profeead o» 
plates coataiatag tri-proplonla, tri-nj-valerta, trl-i»ptylia and trl-
capria, fhe plate eoataialtg: tri-hatyrla gaw a fdlght hatyrlo a^ld odor, 
that wiWi trl«>«^ryli» aa odor resamhllag that of pine and those with 
tri-lBQ-Talarln and lirl-oaprola were not l^^leal. 
Jkrosm prodwtloa «ists also tested oa Oaeliaatid^s ai^ 'rlti^ut aleohol 
with aethyi, etissrl, projpyl, hatyl sad myl alcohols. Mter 2 days 
growth oa plates, th« sost eoasplouous end aost typioal arom had he«ffi. 
prodaeed oa agar coafe^iaia^ ethyl alcohol. A falat arom had Tsem pro-
d£^wd on the ooatrol rltii ao aleohsl ^t aoae oa agar with sKsthyl alO(^l. 
xursaa p7<»ta0»4 «ei s^r with ale< l^ m» m\ ttpieal aM. mtlMr 
falat, ilM otors of the hutyl. and assyX elo^dlt wer« «9 streng thajr 
pdvered 11# aroiMt that sajr baire heen prodooed Iqr £84 fraid* these 
s^miXle oQBfim tl»9se of OKelianski fi&o f<mnd that ether than 
eilgrl al0eh»l l^d little eff@et in Inoreaslai; arCHMt. produstlna^ sese 
revolts mr@ olitained i&ea 1» 2, 3 or U drc^s of ahsips alcotols weam 
add«& ef |^. fra^l in tiihes of lltms »llk. Mdre ar^sa «i.s pre-
ddieed ^ It mM prodteussd more qtjiokly- ffhen 1 te H dreps of ethfl aleohol 
i^s added per t«d}e than in the cheek tube with m eXmhst add«d or «hea 
other alcohols vere used* 
0,05 p«r omit of :^tbgri^ ethjrl, propyl, Itotjrl and myl alcohols 
were to 0.1 per eent peptone solutions Inoenlated with fm«k. a 
t^ieal arosa was produeed only In the solution oontalnlng ethyl alcohol, 
^en a 0.1 per <^t i^lutlon of lactose was used with a similar series of 
solutions, the results were the sasie. 
Various GOsd>imi.tlon8 of peptone, etliyl alcohol, glycerol sbA lactose 
gave the p^atest aroma prodojction in solutions containing the alcohol, and 
there S5®eaed to he m adinantsge In including glycerol or lactose or hoth 
OTer p^tone aM ethyl alcohol alone. 
^e addition of 0.2 per c@nt of either leucine or eti^l alcohol to 
0.5 per sent peptone solution increased the aroaa prodoieed hy £a,. fyaai^ 
and when hoth wsz« added it was increased still more. A sli^t atypical 
ar&m. was prodased hy fragi when gro«s la 0.2 per cent leucine alfps 
or In Q.S per c^^t leucine plus 0.2 per c<imt etlqrl alcohol. addition 
of 0.2 p@r cffist leucine to sklat ailk resulted in the production of sli^tly 
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plae« la the other thr«e flasks asd tu^t, i^loh w«x*« 
tzusettZatsd with I drop of a suspeasion of fraat. 
idtter I. Sa?* the reaetioa of the stilk in the iaeimlated to^a mmeXmA 
aaeiiaa^ed wMls ailk in all of the inocalated flasl» had heeom alkaliae 
(laihle 15)» ^ arena so«ld detected 1r my of the tt^es Mt there vaa a 
distimi ex&m& la the flasks eontaiaing alcohol, the azoaui ¥stag sost 
{^tfiiG^ums in the flai^ oontaiaing 2 drops. After 2 daj's the imeslatild 
flask ooataiaiag m alcoMl mn still aJJcalJ^, the fladc «ith 1 drop «as 
alkaline aad that with 2 drops of aleohol was ahout the &s3>e as 
%h» miaocolated eostrol. Xa all the inocii^ted t^hes aa aoid ring had 
%9gm to form at the surfaoe, Tsat tbe ffiilk was tmchanged ^low It. fhe 
aroma had leeseaed ai^reeiahly in the flasks Imt had %eoome apparent in the 
t\i%ea, the isoet ar<»Ba heing present in the tube oontaialag 2 dr^s of 
aJbeoltoX. On tin third the inooulated flask eoatatoiag no al<K»^l i%s 
ahoat the ease eolor as the ooatrol, hut the flask with 1 drop of alooib^l 
was slightly aeid aad that with 2 drops was distiaetly aeid. SO farther 
was noted ia the ^^eamiee of any of the tuhes. |a the flask» the 
armm, was faintly peif«eptiMe only ia that oeataiaias 2 dx^ps of alo^ol, 
^ile the aroaa ia the tuhea sQ^eared to resaia the sam as the p^erioas 
Qs the fourth dey» ailk ia each of the iaooalated Haeks had heoose 
ttore aeid than the tmiaooalated control aad enreataally aj.1 heoi^ piak (aoid) 
and e^igalated with redootioa of the lit»as. fhe milk ia the ttihfs never 
toraed as piak as did that ia the flasks. *310 arosa had Mss^ eared cost-
pletely froa all flasks hy the foorth dsgr ^ persisted ta ifce ttilies for a 
wmh longer tim. Apparently, the alo<&oi aad atsmdaat oxyg«Et wopply 
to s^ed ap the seta%ollf^ of |;j5. tx&td. so that it eeziried its reftdtieas 
- Ua -
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msd in^sX ar« iis«d & greftt deal ia perf^MMi»» l8 ©fder te oh^ia aa 
ti«ft of me eder ef the &arem materiel of trmgi in nsre eea^Maxiested 
tom^ the fe3.Xeirl»S eatperlmeat was peyfofmed, fm 6 liter hateibtee of O.t 
P0T QKftt psptom eoltitiea were prei^pred aad eteriUsed la XSl liter flai^. 
fellewiag sterilisatiea« 12 sd.. {0»2 per eeat) ef etlEgrl aleol®! was added to 
each flaek m well as 1 al. of a mvprnsmlm of SsSMk^ ^ iaocRilated 
flai^e ware iaeulaied 6 di^ at room teopimtttre dsoftsg i^i«& tim a etroi^ 
Usy apple aroaa me pjrodaoed. ithoal 1390 ^a. of oodiaa were added 
to oae @f the flaii^ aad ite eont^e were tiMa distilled tmtil ahoat ^ 
of distillate Iteea eollected. 9he arosatie saterlal sirer ia 
the early distillate and aoae ooiild he deteeted ia the distilled ealtore. 
Tixa eoateate of the other flai^ were distilled withoat adding eodit^ ehloride 
aad ahoat the saae esKiaat of distillate oolleeted. Ahoal 2£X} ail* of ether 
sae s^ded to eaoh distillate to take xtp the aroaetie mterial. ^e ether 
wae left ia the flasks with the distillates for 2 days* heia^ thoroa#3|r 
distrihated at iaterfiEtls dorii^  this tlB». It was reoowered with a 
sepamtoi? foaai^.^ dHed with sashydroue sodim sulfate aad thea pi^ed Sa 
«Bi^l tlnaam whi<^ were wt ti^tly stoppered sad, aeeordia|^» allowed the 
ether to ewaposate slowly. Wxm the ether had mtirely ewstpomted« there 
res^iaed ia eaoh flask oaly a very esall of aaterial. la a relatiml^ 
hi^ ooseeatmtioa the odor of this saggested plus hlosswas* hut ia rela­
tively low C0tt0«atrati0a the odor resaoaihled the May apple odor is m 
cteexi»atsristio of gs,. f«tgl. 
^ x^solts iadi<^te that ^e arom material of jgg,. fragj is solt^le 
ia ether, fhia is also isdioated failure to deteet the Ms^ anple 
odor ia the distillates after extraotiai^ with ether aad all^s^ the ether 
odor to disappear. 
m mmm 
^ i& thd f%at«8 tnut vmrX^easMS. mtll 
1% ms isolat»d fiM iteiitifl«& ftt Imm Agriml^weaX ISamvimmt Statisa 
s«fiN» yam ^ wMfii U «&» ^ed im talx^r pradoats 
^z«af%«r sa^g»»^ that It is Tsddftljr distrilrated la lom. Itt limlfttliMS 
fs^ a fow of dAlr? prodiusts froa othor section# ^  ttad eo^%f|' 
-Km «9i4esd« that tl £• aot confined to tMt state. 
fkm esaaiaatloa of ttllk soi^lles dolivered to plants i& l&m enA 
KmtwSsg' ^07«d t^t fragj v&s p^fose&t iB the milk la a eoaeidessi^lo 
trn^t of iastaaess. In the ailk sc^plies ia it v&s fo^ait the 
aethod of exanlBfttioa used &%&. aot detect it ia all the series st^isA. 
It «&s aot deteetM at &11 la sdlk sii^plies froa some faxtas* e«ra vhea as 
saa^ as 15 eaoiples* sn^z^eseatiis^ a period of ahoat Z a^tl«» esEaaiaed. 
perhsope* if Iscefftr scabies, posslhly a plat or sore, ooald have heoa 
% 
8tMie4, ea appz^le^lir larjger pe£e«mt&^ of the e^aiplei voald have yielded 
it. M it is ^siljp killed Iw heat» it idioald he pre^t m wall 
tiered for ailkiag utcmeils. ^refore, its preseaoe ia aiUc ^ mm 
iadi^mtiott of the «mre tuiM ia prodtustioa. lowever, heoaase of its 
p^)fi^r«^hili@ Batare« fragi is snore premleat ia the wiater liiea ^e 
fsovs oast he ka|>t ia the hara for looker periods, aM it my he nore dif-
fiealt for the Aftix^Bea to prereat ooatsmlaatiMi of ailk it imfixtg 
this Maecm. 
fbe m^oritjr of tibe speolea of the ge^s PeeaiieawHBaMi appear to He soil 
aad ifater fome. Sildeatljr ££. fragi is ao exoi^ptioa. Ti» isolati«» of 
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Suta aar® pr®s«ated oaa the dlstrihatloa af gg,. fmsii ia aomJL eajd 
t«f«etii^ dairy proeteuits^ dBiry pl®at efaipwat »ad vater 8t^»plie« aM m 
fane*. SsaB^lee ssmaiaed for the presenoo of thia orgmiwm wmwi oh^tai&ot 
priaoi^Edly la soad Eentuols^, altho\2^ data on samples of soil frcw 
^jms^T^a ia 3^ othar vtates are iaelij&ad; 
ga.fi«^ «ae fg/mA froqaaatly ia ssaipXaa of i^raal silk aad er^m 
daXivored ligf pro^b^ora to aa Io«a ailk plaat. It ma aot detoeted ia allk 
daXinvred ia jiseae to a S«Bttxolqr aiXk plaat, Imt me foaad ia ^.0 per ooat 
of tsB^lee daliverod to the eesie plaat ia Oooenher. 
SoYoml s^oepXes of dofeetive d&iX7 proaaste, eepeoiaXXy those oriti-
eised ae z^oid or as having a May ^plo odor, yialded the oxgmim, 
Za goaoraX, the dairy plttEit o^jalpBeoat easaaiaed wae reXatiToly free of 
it. 
An approoiahXe pereeatage (10.0 per oeat) of the lorn ^biry plaat water 
eopplies exaaiiaed yielded the orgaaism. 
A large proporti^ (5X'S per eeat) of dirt sai^Xes ohtaiaed oa Iowa 
faras and saasilee of ether oaterlala or e(p.lpBeat likely to oos» ia eoataet 
with or he eoataoiaated liy dirt was foxmd to harhor ge. fragi. Belatiirely 
few (^.1 per eimt) sisilsr eai^lee obtained oa Seatisusky farae daring the 
sia^r seasoa yielded it, bat it w&e fotmd ia a larger proportioa (37*^ 
oeat) of th<}ee ohtaiaed ia l^eaaber. 
Ps. fragj was fotmd ia 23 of 33 ssj^les (69.7 P«^ eeat) of ban^rai^ soil 
ohtaiaed froa state agrieoltaral experia^t stati^a threa^out the tfaited 
States. It was foaad la smaples from a larger proportioa of states (9O.O per 
- p-
Qm%) is the •aeteza half ef the cotmtry tbaa tron thoce in the vestem 
Iwlf (38»5 per eest) 
wide dletrlhoti^ ef ftragt m fame osi^eises the l4ip»pteaee 
ef f&zss as a eottree of the eresalea. 
Aroraa p7edtx0tle& fragl is ttilk, peptese hroth and ea agar media 
eontaial&g peptone «&a etisolated the presimee of ethyl alcohol hat set 
^ ether aloohole tried. 
areaati«i arterial produced hy fy^iaA «&e ether eoltihle. When 
eeaeentmted, it had m odor reeeshling that of plua hleeeens. 
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